a −n z n are bounded analytic functions. In this paper we give a generalized necessary condition for the hyponormality of the Toeplitz operator T ϕ on the Bergman space.
Introduction
Let D be the open unit disc in the complex plane and dA(z) be the area measure on D normalized so that the area of D is 1. In rectangular and polar coordinates,
The space L 2 (D) is the Hilbert space of Lebesgue measurable functions f on D with f = |f (z)| 2 dA(z) 1 2 < ∞.
For f, g in L 2 (D), the inner product is defined by
is the Banach space of Lebesgue measurable functions f on D with f ∞ = esssup{|f (z)| : z ∈ D} < ∞.
The Bergman space A 2 (D) is the closed subspace of L 2 (D) consisting of functions analytic on D. For any n ≥ 0, let e n (z) = √ n + 1z n . Then {e n } forms an orthonormal basis for A 2 (D). For z, w ∈ D, the Bergman kernel K(z, w) is given as
A bounded linear operator S on a Hilbert space is said to be hyponormal if its self commutator [S * , S] := S * S − SS * is positive semi definite. In [1] , Cowen gave an elegant characterization of hyponormal Toeplitz operator on the Hardy space. But, in Bergman space there is no such specific characterization for the hyponormality of Toeplitz operator, T ϕ . Some development in this line can be found in the papers [2] , [3] , [4] , [5] , [6] , [7] and [8] . H. Sadraoui's result can be regarded as the pioneering work towards this development which is stated below:
Hf ; (iii) Hḡ = CHf , where C is of norm less than or equal to one.
Using explicitly this result, Hwang in [3] established the following result:
But in this theorem to study the hyponormality of T ϕ one has to assume that a −mā−N = a māN . In [6] , J. Lee gave the following necessary conditions for the hyponormality of T ϕ without making this particular assumption. The results are stated below:
Here we prove the following generalized necessary conditions for T ϕ to be hyponormal.
Proof of the Main Results
Before going to give the proof of the Theorem 1.5 we need some specific properties of Toeplitz operators. Since the hyponormality of operators is translation invariant, we may assume that f (0) = g(0) = 0. We have the following properties of Toeplitz operators:
A straightforward calculation shows that for any s, t nonnegative integers,
Also,
Proof of the Theorem 1.5
Proof. Let T ϕ be hyponormal. Then
We have,
+ 2Re c 0 c 1
And,
(using equations 1 and 2)
Therefore,
Similarly,
If T ϕ is hyponormal, then from (3) and (4) we get
Two cases arise:
Case 1: If c 1 = 0, then the hyponormality of T ϕ gives that 
